Metabolic Analysis of Regionally Distinct Gut Microbial Communities Using an In Vitro Platform.
The colon gut microbiota is responsible for complex chemical conversions of nutrients and subsequent release of metabolites that have diverse biological consequences. However, information on the metabolic dynamics that occur longitudinally through the colon is limited. Here, gas and liquid chromatographies coupled with mass spectrometry were applied to generate metabolic profiles of the region-specific microbial communities cultured using an in vitro platform simulating the ascending (AC), transverse (TC), and descending (DC) colon regions. Comparative analysis revealed a large divergence between metabolic profiles of the AC and the TC and DC regions in terms of short-chain fatty acid production, metabolic spectrum, and conversion of bile acids. Metagenomic evaluation revealed that the regionally derived metabolic profiles had strong correlation to community composition and genetic potential. Together, the results provide key insights regarding the metabolic divergence of the regional communities that are integral to understand the structure-function relationship of the gut microbiota.